Luteal peptides and their genes as important markers of ovarian differentiation.
Secreted peptide hormones and components of the steroidogenic machinery are molecules that are expressed usually in high amounts and in a time- and cell-specific fashion within the cells that give rise to the bovine corpus luteum. They thus serve as useful markers for the events occurring within the nuclei of these cells that result in differentiation and the expression of the specific luteal phenotype. We have studied the bovine genes of three such luteal products: oxytocin, the new relaxin-like factor (RLF), and the steroidogenic acute regulatory protein (StAR). The oxytocin gene is expressed in the granulosal cells of the preovulatory follicle and in the large luteal cells of the immediately resulting early corpus luteum. The RLF gene is a major thecal cell product in antral and atretic follicles. It is also transcribed in luteal cells, but only in the mid- to late ovarian cycle and in pregnancy, following a temporal pattern of expression very similar to that of relaxin in pigs. The StAR gene appears to be upregulated only in the mid- to late ovarian cycle, several days after the increase in steroidogenic enzymes associated with luteinization and progesterone production. All three genes make use of the transcription factor SF-1 (Ad4BP) and, although they all respond to LH activation of adenylate cyclase, none utilize CRE-linked systems. Specific transcriptional activation must involve other factors to encode the information for the widely diverse temporal and cellular patterns of gene expression for these three genes.